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Improvements in and relating to data delivery over a cellular radio 
network 



The present invention relates 
particularly although not 



1o content delivery over a cellular radio network, 
exclusively a broadband digital broadcast network. 



choiien 



rg 



In a cellular radio network, 
on a particular frequency 
of the network. The spectral 
network is capable of deliveri 
broadcast network, as a 
multicast to a subset of cells 
case of the well-known terres^ 
found in Europe. 



eqch cell may be capable of transmitting content 
to meet the frequency re-use requirements 
efficiency of such a network is reduced if the 
content, as in the case of a broadband digital 
to every cell in the network or as a 
in the network. Such a situation arises in the 
rial Digital Video Broadcasting (DVB-T) system 



brc adcast 



Figure 1, illustrates a prior 
lacks spectral efficiency as th£ 
frequencies in different cells 
a plurality of cells A to K util 
being multicast to terminals; 
frequencies namely f1 , f2 and 



pect 



Thus, according to a first as 
broadcast system for 
transmitters, the transmission 
topology and a network 
specific content to determine 
transmission characteristics 



£rt broadband digital broadcast network which 
same content is being delivered using different 
Thus, in the Figure, the network 1 is made up of 
sing seven frequencies f1 to f7 and content is 
in cells A, B and C on three respective 
f3. 



of the present invention, there is provided a 
delivering content to a terminal, including a plurality of 
characteristics of which define a network 
controller responsive to distribution of demand for 
an appropriate network topology by varying the 
at least one of the transmitters. 
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Consequently, there is a rest 
the network. In particular, it is 
bandwidth in areas served 
Advantageously, the topology 
predetermined demand for a 
advertisement is intended to 
provider. Alternatively, the 
covering a "live event" such as 



Iting improvement in the spectral efficiency of 
possible to utilise more effectively the available 
by both local and overlying regional cells, 
of the network may be configured to meet a 
service. Such a demand could arise where an 
3e pushed by a third party such as a content 
predetermined demand could arise from service 
a sporting fixture at a stadium, for example. 



Where the sen/ice is on a "pay-for-view" basis, an appropriate conditional 
access scheme could be utlised to prevent unauthorised access to the 
content which is not, of courss, restricted to visual data. A description of an 
application of conditional access to the delivery of content over a broadband 



digital broadcast network can 



be found in the European Telecommunication 
Standards Institute (ETSl) Publication entitled - Digital Video Broadcasting 
(DVB) - Guidelines on implementation and usage of service information (SI) - 

(Contains further references to other publications 
;ional Access. 



ETR — 211. This publication 
useful in understanding Condi 



network topology to terminals 
delivered with the content or 



20 Preferably, the system will signal changes in the cell size due to the change in 



receiving the content. Such signalling could be 
provided on a separate bearer such as via a 



cellular mobile handset either integrated with the terminal or linked thereto. 
Thus, each terminal will have access to service information which will permit 
the terminal to follow a broaccast as its parameters change in response to a 
reconfiguration of the topology. Conveniently, the controller will configure the 
topology by altering transmitter characteristics, including, but not limited to the 
following operational charac eristics, namely transmission power, direction, 
frequency and time slots. Consequently, the relative size of a cell delivering 
content may be varied to meet the demand for common, that is the same 
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content and also different 
alternative to a network 
change could be initiated by 
terminal led change might 
ordinate an emergency 
the incident area to assist in 
alternative to a network 
outside of the network might 
receive content following a 
when sufficient terminals ha 
provider would authorise reconfiguration 



content in areas covered by the system. As an 
controller led change in network topology, such a 
a request from a terminal. An example of a 
where the terminal was being used to co- 
situation and further network resources were need in 
ing with the emergency situation. In a further 
controller led change in topology, a service provider 
f rstly seek confirmation that the terminals could 
potential network reconfiguration. Subsequently, 
vb responded in the affirmative, the service 



arse 



15 



According to a further aspect 
delivering content to terminal 
the transmission 
analysing the content to be 
the transmitter transmission 



characterise ics 



20 



Preferably, the number of ce 
area in which substantially th|e 
Similarly, the number of cells 
area in which different conten 



25 



According to a still further 
broadcast system having a 
terminals in respective 
with a set of operational 
means for determining a 
content; and 



of the invention, there is provided a method of 
over a network whose topology is defined by 
of a plurality of transmitters, comprising 
delivered together with its destination and varying 
characteristics accordingly. 



Is defined by the transmitters is reduced in an 
same content is being delivered to terminals, 
defined by the transmitters is increased in an 
is being delivered to terminals. 



aspect of the invention, there is provided a 
>lurality of transmitters for delivering content to 
each transmitter operating in accordance 
comprising: 

distribution of terminals for delivery of common 



locations 



characteristics 



£00 *d 080598 TSZI 

009-qor 9is-a 20 d 



Mn SlNHlVd dWN IS = 9l ( ISd) 00 . W-0. 

0G0S98 ZSZl m 6V = 9l 00-90-0E 



15 



means for varying the operational 
to the determined distribution pf 



5 using a plurality of transmitters 



characteristics of a transmitter responsive 
terminals. 



According to a yet further aspect of the invention, there is provided a method 



for delivering content to terminals in respective 
locations comprising determining a distribution of terminals receiving common 
content and varying a set of operational characteristics of a transmitter 
responsive to the distribution c f terminals. 

10 According to a yet further aspect of the invention, there is provided a terminal 
for receiving content from a broadcast network having a plurality of 
transmitters for delivering content to terminals in respective locations each 
transmitter operating in accordance with a variable set of operational 
characteristics, the terminal comprising means operable to receive a signal 

characteristics of a transmitter whereby the 
o receive content delivered in accordance with 



indicative of the operational 
receiving means is operable 
the signal. 



In order to aid in u 
20 embodiment thereof will novk 
reference to the accornpanyin 3 



nder^tanding the present invention, a particular 
be described by way of example and with 
drawings, in which: 



Figure 1 is a diagram i 
Figure 2 is a diagram i 

25 according to the invention; 

Figure 3 is a diagram illustrati 
Figures 4a, 4b and 4c are 
content delivery scenario in 
Figure 5 is a diagram illustratfng 

30 and 



llustratihg a typical prior art cellular network structure; 
llusi rating a broadband digital broadcast network 



ng a topology of the network of Figure 2; 
3ach a graphical representation of a particular 
network of Figure 2; 
a further topology of the network of Figure 2; 



the 
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Figure 6 is a diagram 
Figure 2. 



illustrating a still further topology of the network of 



broadcast network namely a 
user equipped with a suitable 



Referring to Figure 2, this shows an example of a terrestrial broadband digital 



digital video broadcast (DVB-T) network 1. A 
terminal 3 incorporating a receiver 5, display 7 
and user interface 9, can receive data broadcast by the network 1 from a 
transmitter 11 forming part of the network 1. The data broadcast by the 
transmitter 11 is derived from a variety of sources 13,15 via gateways 17,19 
10 and may respectively include IP and Television content. 



pped 



Before transmission, the data 
in head-end equipment 21. 
equipment places the data i 
15 the delivery of data to a 
containers may also hold 
read by a conditional acces 
whether the data is intended 
the facility for suitably equi 
20 suitably equipped terminal 3 
providing network interactivity 
of specifications published by 
the European Telecorr 
following: DVB-NIP Network 
25 Services ETS 300 802 (V1: 
Independent Protocols for 
06/97), DVB-RCP DVB 
Telecommunications System 
(ISDN) ETS 300 801 (V1 



CVB 



received from each source 13,15 is processed 
As is well known in the art, the head end 
inlto MPEG-based data containers. To cater for 
particular terminal 3 or group of terminals, the 
adpress information which can be identified" and 
s component in the terminal 3 to determine 
for that terminal. The network 1 also provides 
terminals to interact with the network. By 
s meant a terminal having a return channel for 
as exemplified in the case of DVB by a number 
the Digital Video Broadcasting Office and also 
ations Standards Institute (ETSI) including the 
Independent Protocols for DVB Interactive 
11/97), Guidelines for the use of the Network 
Interactive Services TR 101 194 (V1.1.1: 
channel through the Public Switched 
(PSTN) / Integrated Services Digital Network 
Ofl/97), DVB-RCG Interaction channel through the 



interaction 
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Global System for Mobile 
02/99). 



communications (GSM) EN 301 195 (V1.1.1 



Thus, a user may request the 
her terminal. Such interactive 
the terminal 3 to the DVB-T 
the terminal 3. The return 
connection using a modem 2^ 
a connection over a 
management system (SMS) 
management system 29 has 
transmitter head-end 
requests for specific content 
request is received by the 
gateway 17,19 and passes 
containers for onward 
the user might include conten 
network 1 . To ensure that 
data is broadcast with an 
the terminal 3 recognises as 
event that the content is 
component of that terminal wi 



SMS 



The network further includep 
delivered to the head end 2 
accordance with instructions 
monitors the requests for 
on the nature of the requests 
appropriate allocation of 
whilst at the same time 



delivery of a computer file from the network to 
functionality requires a return channel 23 from 
network 1 and a conditional access component in 
chalnnel 23 can be provided in the from of a dial-up 
connected to the terminal 3 which establishes 
telecommunications network 27 to a subscriber 
29 of the DVB-T network 1. The subscriber 
connections to both the gateways 17,19 and the 
equipment 21. It is thus possible for the user to issue 
via the user interface 9 of the terminal 3. The 
29 which obtains the content from the relevant 
it to the head-end 21 for placing into data 
transmission. It should be noted that the request from 
which is not presently being transmitted by the 
user only receives the requested content, the 
identifier which the conditional access component in 
being intended for delivery to the user. In the 
by another terminal, the conditional access 
I prevent delivery of the content. 



th3 



rece ived 



a router 31 which ensures that content is 
of the correct transmitter 1 1 or transmitters in 
received from a controller 33. The controller 33 
content being handled by the SMS 29. Depending 
being received, the controller 33 will ensure an 
transmitters and frequencies to deliver the content 
seeking to maintain the spectral efficiency of the 
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network 1 overtime. Thus, tho 
is being requested but also to 
controller 33 is able to reconfi g 
the controller 33 can instruct a 
in transmission direction of 
frequency of a transmitter and 



Turning to Figure 3, there is 
areas corresponding to cells 
frequencies f1 to f7. Three 



other terminal in that network 
of a particular website. The 



controller 33 will identify not only what content 
where it is to be delivered. In order that the 
ure the network dynamically to meet demand, 
change in the power of a transmitter, a change 
a transmitter, a change in a transmission 
also switch on/off a transmitter. 



shown a network structure made up of eleven 
A to K, to which have been allocated seven 
different scenarios relating to the number and 
nature of requests for delivery in each area of the network are illustrated in 
Figures 4a, 4b and 4c. The; graphs set out in the Figures represent the 
number of requests for delivery in each area using two separate columns. 

amn for each area represents the total number 
of requests for delivery of unique content, that is content for delivery to a 
particular terminal which "content is not simultaneously being delivered to any 

An example of such a content could be a page 
right hand hatched column is indicative of the 
number of requests for deliveijy of common content, that is content for delivery 
to a particular terminal which content is being simultaneously delivered to 
other terminals in the network. An example of such content might be the 
delivery of commentary for a s porting event. 



With respect to the scenario 
area are there any requests 
having been provided with 
content is being delivered a 
spectral efficiency of the 
configuration in which 



illustrated in Figure 4a, it is apparent that in no 
for common content. Thus the controller 33 
trhe information illustrated in the Figure i.e. what 
n|j where is it to be delivered, recognises that the 
netWork 1 can be optimised by adopting a unicast 
distinct frequencies are allocated to each area for 
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delivery of content to the 
topology adopted will in fact bo 



8 

terminals. Thus, the network configuration or 
illustrated by Figure 3. 



Figure 4b illustrates a scene rio in which a large number of requests for 
delivery of common content are present in areas A, B and C. In addition, a 
smaller number of delivery requests for common content are present in area 
H and area I. It should also be noted that no requests are present for unique 
content in area A and the number of such requests in areas B and C are 
significantly outnumbered by tie requests for common content. The controller 

ith the information illustrated in the Figure, 
recognises that the spectral efficiency may be improved in the areas A B and 
C by reconfiguring the transmitter in area A to deliver the common content to 
those three areas on a single frequency f1 the extent of coverage being 
shown by the large hexagon 35 in Figure 5. Area A is selected by the 
controller 33 to be the best cnoice for reconfiguring in this instance because 
no unique content is required for delivery to terminals in that area. At the 

instructs the router 29 to deliver the unique 
i and area C using a dedicated frequency in each 
case, namely f2 and f3 respectively. The controller 33 also recognises the 
presence of requests for common content delivery in areas G and I as has 
already been mentioned. In this case, the controller deems, in accordance 
with a pre-determined threshold that the relatively low number of requests for 



same time, the controller 33 
content to terminals in area B 



common content in these 



1 are for common content. 



areas together with the absence of any 
geographical proximity renders further reconfiguration of the network 
unnecessary 



Figure 4c, illustrates a scenario where all the delivery requests in the network 



n these circumstances the controller 33 having 
been provided with the information illustrated in the Figure, recognises that 
the spectral efficiency may be improved by configuring the network as a single 
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frequency network (SFN) as 
areas A and K both presently 
that their respective areas of 
37.39 on Figure 7. In a 
transmitters 1 1 in area A and 
be configured by selecting 
content on f2, for example. C 
the network 1 to avoid interfe 
and B, hitherto operating on 
reconfigured to operate on 
Alternatively, in a non-illustrated 
switching the frequency of all 



Another scenario could arise 



presence of this regional cell 
topology of the cellular structu 



qhown in Figure 6. Thus, the transmitters 11 in 
operating on f1 have their output boosted so 
(hoverage are shown as the two large hexagons 
non-illustrated variant, rather than select the 
area K to deliver the content at f1 f a SFN could 
F and area I and having them transmit the 
early, this would necessitate further changes to 
rence with content being delivered by areas H 
frequency f2. Thus areas H and B could be 
a different frequency or even turned off. 
variant, the same result could be achieved by 
cells in the network to f1 to form an SFN. 



where a regional broadcast cell (not shown) is 



15 superimposed on areas A to K, using frequency f8. In normal conditions, the 



would have no impact on the operation of the 
j re beneath it which would continue to operate in 
the manner exemplified by the scenarios referred to above. However, should 
the demand for content delive red over the regional broadcast cell exceed the 
available bandwidth, rather than deny service to terminals 3, the controller 33 
could, in response to such sin event, allocate some of the underlying area 

broadcast, at least for the period of excess 
demand on the regional broadcast cell. Although this would temporarily 
reduce the bandwidth available for local area content delivery, it would have 

spectral efficiency. However, care would need 
to be taken by the controller ih assigning bandwidth from the underlying areas 
so as not to remove bandwidth from so-called guaranteed services, an 
example being a local broadcaster providing content such as commercial 
radio. 



£10 'd 



080598 Ul\ n+:XVd 



m SlN31Vd dWN £S:9I ( IHdJ 00 . "NflP-0: 



nno-aor 



PI -A- 



flpncqp 7C7I 



rv:qi nn-an-nc 



10 



15 



20 



25 



It will be recognised by those 
network topology described 
be made aware of service chs 
transmissions carrying the 
changes is generated by the 
content for delivery to a 
DVB network 1 for exampl 
implemented under the Serv 
(SDP/SAP) of the Internet 
to announce, cancel and 
end times, IP address, 
would usually be processed 
User Interface (UI) level an 
readable form could include 
frequency f ' where n and f 
changing to the new 
message might be "this 
consult the service descripto 
terminal would check a 
data to find the service 
provided over the network, 
unidirectional in the sense 



desired 



terminal 



Protocol 
re-assign 
frequency 



by 



ars 



frequency 



service 



rs 



previously 
location 



that 



30 



It will be appreciated by those * 
the transmitters on the same 
be sufficient to ensure that 
maintained. As a rough 
cellular topology of Figure 3 
assumption that that cells A 
the same frequency (but wi^h 



10 

^killed in the art that as a result of the change in 
f the terminals receiving the content must 
ngas, for example, changes in the frequency of 
content. Information relating to service 
controller 33 and is carried in-band with the 
3 effected by the change. In the case of a 
the service change information could be 
ice Delivery/Service Announcement Protocols 
(IP) suite. These protocols are then used 
parameters of service including start and 
and the like. Although such messages 
the processor without user intervention at the 
example of some such messages in human 
'the file download continues in n seconds on 
defined. The terminal would then respond by 
to continue with the download. Another 
has now terminated on this frequency, please 
to find out its new location" in which case the 
downloaded set of service information (SI) 
or consult a service information channel 
In all the above cases, the messaging will be 
no acknowledgement is needed of receipt. 



skilled in the art that, the physical separation of 
frequency (but with different content) needs to 
a sufficient carrier to interference ratio (C/l) is 
>roximation. the C/l can be calculated from the 
in which the cell size is uniform. Thus, on the 
and I are transmitting at the same level and on 
different content) and assuming the distance 
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from A to the edge of its cell is 
is 3*d. Assuming, also, a roLjghly 
dB per decade (10 times) d 
This is sufficient to receive uf 
example. If higher rates are 
is needed or the cells must 
utilising obstructions (e.g. bu 
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d % then the distance from I to the edge of cell A 
approximate propagation loss factor of 35 
, this leads to a C/l value of about 17 dB. 
to 17 Mbps data through the DVB system, for 
rheeded, then either a larger physical separation 
3 isolated further by antenna design or through 
ngs). 



is J ance, 
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Claims: 



10 2. 



3. 



15 



20 



25 6. 



30 



A broadcast system fa 
plurality of transmitters, 
a network topology and 
of demand for specific 
topology by varying thcs 
the transmitters. 



A system as claimed 
information relating to 



A system as claimed ir 
controller is operable tp 
cells in an area to which 
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r delivering content to a terminal, including a 
the transmission characteristics of which define 
a network controller responsive to distribution 
content to determine an appropriate network 
transmission characteristics of at least one of 



irfi Claim 1, including signalling means providing 
the network topology for delivery to a terminal. 



A system as claimed ir 
controller is operable t<p 
cells in an area to which 



A system as claimed 
transmitter delivering 
topology determined 



ih any one of Claims 1 to 4, including a further 
qontent to an area overlying at least the network 
b* the controller. 



A system as claimed 
operable modify the 
being delivered by the 



A method of delivering 
topology is defined by 



any one of Claims 1 to 3, wherein the network 
modify the topology to reduce the number of 
the same content is being delivered. 

any one of Claims 1 to 4, wherein the network 
modify the topology to increase the number of 
different content is being delivered. 



in Claim 5, wherein the network controller is 
tobology to deliver, in at least one cell, the content 
further transmitter. 



content to terminals over a network whose 
the transmission characteristics of a plurality of 
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20 



25 



8. 



15 10. 



transmitters, comprising 
with its d esti n atio n 
characteristics accordingly. 



30 



A method as claimed in 
are varied such that cellular 
area where substantially 
terminals. 



A method as claimed 
characteristics are varied 
is increased in an are$ 
delivered to terminals 



set 



A broadcast system 
content to terminals in 
in accordance with a 
means for determining 
common content; and 
means for varying 
responsive to the 



11. A method using a plu 
terminals in respective loca 
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analysing the content to be delivered together 
and varying the transmitter transmission 



Claim 7, wherein the transmitter characteristics 
density of the topology is reduced in an 
the same content is being delivered to 



n Claim 6 or Claim 7, wherein the transmitter 
such that the cellular density of the topology 
where substantially different content is being 



having a plurality of transmitters for delivering 
respective locations each transmitter operating 
of operational' characteristics conffprising: 
a distribution of terminals for delivery of 



tNe operational characteristics of a transmitter 
determined distribution of terminals. 



rality of transmitters for delivering content to 
;ions comprising determining a distribution of 
terminals receiving common content and varying a set of operational 
characteristics of a transmitter responsive to the distribution of terminals. 



12. A terminal for receiving 
plurality of transmitters for 
locations each transmitter 



content from a broadcast network having a 
delivering content to terminals in respective 
cperating in accordance with a variable set of 
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operational characteristics, the terminal comprising means operable to receive 
a signal indicative of the operational characteristics of a transmitter whereby 
the receiving means is operable to receive content delivered in accordance 
with the signal. 
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Abstract 

Improvements in and relating io data delivery over a cellular radio network 
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A broadband digital broadca st 
topology is dynamically confg 
reconfiguration of the topology 
for content. Thus, a single ce 
same content is being de 
Conversely, a large number 
which a substantial number 
delivered to them. 



1 network is described in which the cellular 
urable to maintain spectral efficiency. The 
occurs in response to changes in the demand 
I could be defined to cover an area in which the 
livered to a substantial number of users, 
of cells could be defined to cover an area in 
of users are each having different content 



6I0 'd 080S98 ZSZl frt+^XVd 

009-qof 929-d 6 Id 



Mfl SlN31Vd dWN frS = 9I (IHd)OO . W-Oi 

080996 292 1 m Gfr = 9l 00-90-OE 



THIS PAGE BLANK 



(USPTO) 




»MPoT 



oro a 080S98 zsn n+ = xvj 

009-qor 92S-N 02 d 



Mfl SlN31Vd dWNI t?S = 91 (IHd)OO . "Nnr-O! 
OB0S98 ZSZl m GW91 00-90-OE 



WIS PAGE BLANK 



(USPTQ) 



QJ 

cy. 



A % 



_U 
o 







p 














y 


































y 










s 








s 








/ 












s 








S 




s 




y 






















c 



CD 



H 



3" K 



PCc ur A" b 



D 



RO d 080S98 Z5ZI Vfr+=XVd 

009-qor 9is-a iz d 



Mfl SlN31Vd dWN 55 91 ( IHd) 00 , NflP-0 

080S96 ZSZ1 m 6V: 9 1 00-90-OE 



THIS PAGE BLANK (uspto) 



20 e*e d 



BDidJO 1N31VJ 3H1-°1 



060598 2321 frH-woj^ 



8S : 9l 00- un r-0E peAjeaey 



3/^ 




080998 ZSZl fH^XVd 



Mfl SINHlVd dWN 6S ; 91 ( IHd) 00 , 'IMP -0 



THIS PAGE BLANK (uspto) 



eo e»ej 3D! ddO !N3iVd 3H1-°1 080996 2S21 m-wojj BS : 9l 00-" n r-OE peAmaey 




080S98 rsn t?t?+ = xvd m siNaivd dWN oo = n ( ihj) oo , Nnr-o; 



THIS PAGE BLANK (uspto) 



